Human ventral temporal cortex shows a categorical organization, with regions responding selectively to faces, bodies, tools, scenes, words, and other categories. Why is this? Traditional accounts explain category selectivity as arising within a hierarchical system dedicated to visual object recognition. For example, it has been proposed that category selectivity reflects the clustering of category-associated visual feature representations, or that it reflects category-specific computational algorithms needed to achieve view invariance. This visual object recognition framework has gained renewed interest with the success of deep neural network models trained to "recognize" objects: these hierarchical feed-forward networks show similarities to human visual cortex, including categorical separability. We argue that the object recognition framework is unlikely to fully account for category selectivity in visual cortex. Instead, we consider category selectivity in the context of other functions such as navigation, social cognition, tool use, and reading. Category-selective regions are activated during such tasks even in the absence of visual input and even in individuals with no prior visual experience. Further, they are engaged in close connections with broader domain-specific networks. Considering the diverse functions of these networks, category-selective regions likely encode their preferred stimuli in highly idiosyncratic formats; representations that are useful for navigation, social cognition, or reading are unlikely to be meaningfully similar to each other and to varying degrees may not be entirely visual. The demand for specific types of representations to support category-associated tasks may best account for category selectivity in visual cortex. This broader view invites new experimental and computational approaches.
Introduction
Evidence for category selectivity in the organization of human perception and cognition, and in the organization of high-level visual cortex, stretches back to the beginnings of modern cognitive neuroscience. Classic neuropsychological studies revealed striking dissociations in the performance of patients on judgments about living and nonliving objects (Warrington and Shallice, 1984) , as well as more selective deficits relating to specific categories such as human body parts (Sacchett and Humphreys, 1992) . Inspired by these findings, functional neuroimaging studies went on to explore the topography and categorical nature of visual object representations in healthy participants. These revealed large-scale patterns of activity in high-level visual cortex that distinguish animate from inanimate categories (Bell et al., 2009; Kriegeskorte et al., 2008) . Further, several focal regions exhibit strong and highly selective responses to more specific categories, such as scenes (Epstein, 2008) , faces (Kanwisher and Yovel, 2006) , bodies (Peelen and Downing, 2007) , hands (Bracci et al., 2010) , words (McCandliss et al., 2003) , numerals (Shum et al., 2013) , and tools (Martin, 2007) . Numerous fMRI studies have established the regular and consistent arrangement of such regions across the ventral temporal cortex (VTC; Downing et al., 2006; Spiridon et al., 2006) . While these findings have been widely replicated, debates continue over many basic questions about the apparently categorical organization of VTC: What computational benefits does it provide (Grill-Spector and Weiner, 2014; Leibo et al., 2015) ? To what extent does it reflect a response to evolutionary pressures on brain organization (Caramazza and Shelton, 1998)? Can selectivity be reduced to simpler principles such as visual feature preferences (Andrews et al., 2015) ? What do category-selective regions represent about their preferred category (Gauthier, 2000; Haxby et al., 2000) ? How do these regions connect to other parts of the brain (Hutchison et al., 2014; Osher et al., 2016) ? How do they contribute to behavior (Grill-Spector et al., 2004; Pitcher et al., 2009; Williams et al., 2007) ? And how do they develop (Deen et al., 2017; Dehaene et al., 2010; Grill-Spector et al., 2008; Peelen et al., 2009; Saygin et al., 2016; Srihasam et al., 2014) ?
